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Imax = VII 
Imax = VIII  
Imax = IX   
Imax = X       
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2.5 _< M < 3
3 _< M < 4
4 _< M < 5
M _> 5 
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SD(ωn, ξ) = maxt |x(t)| ,
SV (ωn, ξ) = maxt |x˙(t)| ,
SA(ωn, ξ) = maxt |x¨(t) + u¨g(t)|
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1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
année
Nombre d’événements enregistrés par année
18 117


















1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
année
Nombre d’enregistrements par année
22 169
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MOMP =4.4 -  255 km
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M0 = 1.58 × 1017 j¤  MOMP  7¤ Uﬂ{7®@/ fc = 5.4 ¡¢H M0 =
1.26 × 1015 j¤  MOMP  %¤1ﬂ{7e/ fc = 13.6 ¡¢E M0 = 1.41 × 1013 j¤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= Nj × exp(− pirijfk
q0(fk)αvS
)× 1
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log10(fc) = 1.67(±0.16)− 0.24(±0.04)×MOMP  
 B®k ﬀ
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log10(fc) = 1.61(±0.20)− 0.27(±0.07)×MSIS  
 B )ﬀ
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σ(m) = cste× exp(−1
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di = gi(m) =
∑
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σ(m) = cste× exp(−1
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< m >= mprior + (G











CM ′ = (G
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q0 = 200 ± 200 



















































































































































































































































































































































γ = 1.36 ± 0.03 G
q0 = 241± 2 G7
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log10(fc) = 2.13(±0.12)− 0.37(±0.03)×Mw  )B®kﬀ

















































































































Mw = 0.91(±0.23) + 0.83(±0.06)×MOMP  )B®kk ﬀ
Mw = 0.77(±0.25) + 0.83(±0.06)×MLDG  )B®k 
 ﬀ
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q0 = 251± 4 



























































































log10(fc) = 1.78(±0.09)− 0.36(±0.03)×Mw  )B®k ﬀ
log10(fc) = 1.76(±0.09)− 0.28(±0.02)×MOMP  )B®kﬃﬀ
Mw = 0.00(±0.19) + 0.80(±0.05)×MOMP  )B®k  ﬀ
Mw = −0.12(±0.21) + 0.81(±0.05)×MLDG  )B®k'ﬀ
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a. Inversion sans contrainte sur γ






















































Mw = −0.01(±0.13) + 0.83(±0.04)×MReNaSS  
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Eq: 5; Sta: PYAT; Rhypo=36 km
1 10
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Eq: 6; Sta: STSM; Rhypo=39 km
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Eq: 6; Sta: STBU; Rhypo=50 km
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Model prediction:
Abrahamson and Silva 1997
Ambraseys et al. 1996
Atkinson and Boore 1997
Bay et al. 2003
Berge-Thierry et al. 2003
Campbell and Bozorgnia 2003
Lussou et al. 2001
Sabetta and Pugliese 1996
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Eq: 11; Sta: OGAN; Rhypo=64 km
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Eq: 11; Sta: OGCH; Rhypo=93 km
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Eq: 5; Sta: PYAT; Rhypo=36 km
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Eq: 11; Sta: OGAN; Rhypo=64 km
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Eq: 7; Sta: STSM; Rhypo=130 km
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Eq: 11; Sta: OGAN; Rhypo=64 km
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ÀÌ0»=Æ«Äz»=ÙÄz¾)Ä)Å«ÇÐÈÀ±½ÐÀ±¼Æ«À±ÑJÄz½VÅXÆÍÀZÓdÀZ¼+ÅX½±ÉPÀZ¼{Ã:»=ÆÍÅ«ÄzÁ±Ë¾zÄ)ÀZÆ>Û
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»0ËÁZË¼ÓdÊÈìZ¾)À'Á±¾x»=½Í½«ÄzírËÀ'ÈÀÓdÊJË3Ì=ÀZÓdÀZ¼+ÅÕÊJÆVÅ ¼À'Ã<À±Æ«ÓdÀ±ÅÈÜ À.çGÃ¾zÄ)íË3ÀZÆ ¾)ÀZ½È3ÊJ¼¼Ç±ÀZ½ ÈÀ¿Ó?»=¼3ÄzìZÆÍÀ
½«»0ÅXÄ)½ÍÕE»=Ä)½X»=¼+Å«À=Ôk¼ ÆÍÇZ½«Ë3¾)ÅT»7Å5½«ËÆÍÃÆ«À±¼:»=¼+ÅÒÈ»=¼½5ÁZÀÁ^»0½ZÉÀZ½VÅÐ¾éÜê»0ÁZÁZÊ=Æ«È~ÀZ¼+ÅXÆÍÀ¾zÀZ½5ÈÊ=¼¼ÇZÀ±½ÐÀ,Å8¾ÝÜÞË3ÅXÄ]ë





È3Ç±ÅXÀ±Æ«ÓdÄz¼Ç±ÀZ½ È»=¼½j¾zÀ'ÁTÂ:»=ÃÄ©ÅXÆÍÀ \É3¼3ÊJË½ ÊJÙ3½«ÀZÆVÌJÊJ¼3½kË3¼Ó_À±Äz¾z¾)ÀZËÆ"»=Á±ÁZÊJÆÍÈ@ÀZ¼+ÅXÆÍÀ>ÁZÀZÆVÅT»=Ä)¼½ÓdÊÈìZ¾)ÀZ½
















Å«ÀZ¼Ê=¼½k»=¾zÊJÆÍ½ Ë¼@ÀZ¼3½«ÀZÓÒÙ¾zÀ5ÈÀ8ã PhÀ±¼Æ«À±ÑJÄz½VÅXÆ«À±Ó_À±¼+ÅX½ZÔC×ØÊJËÆjÁ±ÀZ½kÈÊJ¼¼Ç±ÀZ½±É:¾zÀZ½jÓdÊÈìZ¾)ÀZ½ ¾)ÀZ½jÓdÄzÀZËç
Á±¾x»=½Í½«Ç±½¿Ã:»=Æk¾x»ÓdÇ±ÅXÂ3ÊGÈÀ8½«Ê=¼rÅ¿ÁZÀ±ËGçÈÀhóPË½Í½«ÊJË¡À,Å»0¾ÝÔØßÝã0äJä3átå.É:Ö¿ÙÆ«»=Â:»=Ód½«ÊJ¼ô»=¼È¡ÚGÄz¾©Ì=»ßVá^âJâQPJå.É
À,ÅSZÀZÆÍÑJÀ,ë jÂÄzÀ±Æ«ÆVÎ À±Åd»0¾ÝÔjßéã=äJä Jå,Ôó»¡írË:»=¾)Ä)Å«ÇﬂÈÀZ½ÃÆÍÇZÈÄ)Á±Å«ÄzÊJ¼½ÒÃ:»=ÆhÆ«»=ÃÃ	ÊJÆÍÅd»=Ëç ÈÊJ¼3¼ÇZÀ±½dÀ±½ÍÅ
Ù3ÄzÀZ¼ÓdÀZÄ)¾z¾zÀ±ËÆ«À`írËÀiÃ<ÊJË3Æf¾zÀZ½ﬁ½ÍÀZË¾)ÀZ½ﬁÈÊJ¼¼3ÇZÀZ½ﬁÃ+ÎÆ«Ç±¼ÇZ¼¼3ÀZ½ZÔ3îf¼ÁZÊJÆÍÀiË¼ÀjÕÊJÄz½±É=¾)ÀZ½"»=Ë3Å«Æ«ÀZ½fÓdÊÈìZ¾)ÀZ½
¼3Àh½«ÊJ¼+Å5Ã:»0½ÈË¡ÅXÊ=Ë3Å>ÁZÊ=Ó_Ã:»7ÅXÄzÙ3¾zÀ8»^ÌJÀZÁ¾)ÀZ½¿È3ÊJ¼¼Ç±ÀZ½5Ë3ÅXÄ)¾zÄ)½«ÇZÀ±½ZÔ	óPÀZ½>ÓdÊGÈ3ìZ¾zÀ±½¿ÈÀÒÖ Å NrÄz¼½ÍÊJ¼{»=¼È
Z`ÊGÊJÆÍÀ~ßVá^âJâQPJå.É Z »^Î À±Åd»=¾éÔ ßéã=äJä +å.ÉÚG»=Ù<À,Å«ÅX»ò»=¼Èð×fËÑJ¾zÄ)ÀZ½ÍÀ~ßVáMâ=â ]+åÐ»^Ì0»=Ä)ÀZ¼+ÅÈÇ «Û~Ç,ÅXÇﬂÓdÊJ¼+ÅXÆÍÇZ½




írËÀ_¾ÝÜÞË3ÅXÄ)¾zÄ)½X»0Å«ÄzÊJ¼ÈÀ_¾z»ÁZÊJ¼+ÌJÀ±Æ«½ÍÄzÊJ¼ È3Ç±è:¼Ä)ÀÃ:»=Æ8¾ÝÜÞÇZírË:»0Å«ÄzÊJ¼ \Ô \ádÁZÊJÓhÙ3Äz¼Ç±À_Û@¾ÝÜÞË3Å«Äz¾zÄ)½X»0Å«ÄzÊJ¼ôÈÀZ½
Å«Æ«ÊJÄ)½ÓdÊGÈì±¾zÀ±½ÁZ¾z»=½«½ÍÇZ½fÃÆÍÇZÁZÇ±ÈÀZÓdÓdÀZ¼+Å"Ã<À±Æ«ÓdÀ±ÅfÈÜ »=¼+ÅXÄ)ÁZÄ)Ã<À±ÆÈÀZ½f½ÍÁZÇ±¼:»=Æ«Ä)ÊJ½fÈÀjÓdÊJË3Ì=ÀZÓdÀZ¼+ÅX½fÕÊJÆVÅX½
Ã	ÊJËÆ8¾x»  :ÆX»0¼ÁZÀdÓ_Ç,ÅXÆÍÊJÃ<Ê=¾zÄ)ÅX»=Äz¼3À=Ô<óÀ±½ÒÆÍÇZ½«Ë3¾)ÅT»7ÅX½8Ó_ÊJ¼+Å«Æ«ÀZ¼+ÅÒ»=Ë½Í½«ÄﬁírËÀ?¾)ÀZ½8Ó?»=Ñ=¼Ä)Å«ËÈÀZ½5ÈÀdÓdÊ0ë
ÓdÀZ¼+Å?ÈÇ±Å«ÀZÆ«ÓdÄz¼3ÇZÀZ½ﬂ»=ËÁTÂ:»=Ã3Ä)ÅXÆÍÀ \ ½ÍÀZÓhÙ¾)ÀZ¼+ÅÃ¾)Ë½ﬂ»0È:»=Ã3Å«ÇZÀZ½ﬂÛ ¾ÝÜÞË3ÅXÄ)¾zÄ)½X»0Å«ÄzÊJ¼ ÈÀ±½Ó_ÊÈì±¾zÀZ½dÈÀ
ÓdÊJË3Ì=ÀZÓdÀZ¼+ÅX½dÕÊJÆÍÅ«½?írËÀ¾zÀZ½_Ó?»0ÑJ¼Ä)Å«ËÈÀ±½dÈ3ÀôÓdÊJÓ_À±¼+Å?ÈÇ,ÅXÀ±Æ«ÓdÄz¼Ç±ÀZ½?Ã»=Æ_¾éÜêî    Æ«Ä)ÁTÂÃ	ÊJËÆ







¼3ÊJË½j»^ÌJÊ=¼½ ¼Ê=Å«Ç»=Ë?ÁZÊJËÆÍ½ÈÀ±½ ÁTÂ:»=Ã3Ä)ÅXÆÍÀZ½ Ã3Æ«ÇZÁ±ÇZÈÀ±¼+ÅX½jírËÀ¾)ÀZ½Ã3ÂÇZ¼Ê=Ó_ì±¼ÀZ½ È6Üê»0ÅÍÅXÇ±¼Ë»0ÅXÄ)ÊJ¼ﬂÃÆÍÇ,ë
½ÍÀZ¼+ÅXÀ±¼+ÅÃÆÍÊJÙ:»=Ù3¾zÀZÓdÀZ¼+ÅﬁÈÀ±½ﬁÃ:»=ÆÍÅ«ÄzÁ±Ë¾x»=ÆÍÄ)Å«ÇZ½ÆÍÇZÑJÄ)ÊJ¼:»=¾)ÀZ½±Ô=Ö¿Ä)¼½«ÄéÉ=¾éÜ Ë3Å«Äz¾)Äz½X»7ÅXÄzÊ=¼ÐÈÜÞË¼ÓdÊGÈì±¾zÀ Ë3¼ÄzírËÀ
Ã	ÊJËÆ>À.çGÃ¾zÄ)íË3ÀZÆ½ÍÄzÓhË¾©ÅT»=¼3ÇZÓdÀZ¼+ÅÅXÊ=Ë3ÅXÀ±½>¾zÀZ½>È3ÊJ¼¼Ç±ÀZ½>ÕÆX»=¼  ^»=Ä)½«ÀZ½>Á±ÊJ¼ÈË3Ä)Å5ÛﬂË¼3ÀdÑ=ÆX»=¼È3ÀhÌ=»0Æ«Äx»të
Ù3Äz¾zÄ©ÅXÇ0Ôrîﬁ¼Gè:¼É3Ë3¼À>»=Ë3Å«Æ«À'½«ÊJËÆÍÁZÀ>ÈÜÞÄz¼3ÁZÊJÓdÃ:»0Å«ÄzÙÄ)¾zÄ)Å«ÇÀ±¼rÅ«Æ«À>¾)ÀZ½ÓdÊÈìZ¾)ÀZ½"À±Å ¾)ÀZ½ È3ÊJ¼¼Ç±ÀZ½ Á±ÊJ¼ÁZÀ±Æ«¼À
¾)ÀZ½5Ñ+»=ÓdÓdÀZ½>ÈÀdÓ?»0ÑJ¼Ä)Å«ËÈÀ0ÔPîf¼ À±Ï<À±ÅZÉ¾zÀZ½5Ç,ÅXËÈÀ±½h»=Á,ÅXËÀ±¾z¾)ÀZ½5Ó_Ê=¼rÅ«Æ«À±¼rÅ8írËÀd¾zÀ±½ÐÓdÊGÈ3ìZ¾zÀ±½>Äz½Í½«Ë½
È3ÀZ½¿È3ÊJ¼¼Ç±ÀZ½¿È3ÀÐÓdÊJË3Ì=ÀZÓdÀZ¼+ÅX½kÓ_ÊÈÇ±Æ«ÇZ½k½«Ê=¼rÅ'ÁZÊ=Ó_Ã:»7ÅXÄzÙ3¾zÀZ½i»^Ì=ÀZÁÒÈ3ÀZ½¿È3ÊJ¼¼Ç±ÀZ½¿È3ÀÐÓdÊJË3Ì=ÀZÓdÀZ¼+ÅX½





























óPÀ±½jÈÊJ¼¼Ç±ÀZ½jÈÀ>ÓdÊJË3Ì=ÀZÓdÀZ¼+ÅX½ ÕÊ=ÆÍÅX½ÈË  kÖ¿×ñ¼ÜÞÇ±ÅX»=¼+ÅjÃ:»=½j½ÍËd½X»=¼+Å«ÀZ½iÃ<Ê=ËÆ Ç±ÅX»=Ù¾)ÄzÆË3¼Ó_ÊÈìZ¾)À


























ådÀZ½ÍÅﬂ½«ËÃÃ	ÊJ½ÍÇZÀ~½«ËÃ	ÇZÆÍÄzÀ±ËÆ«ÀòÛá T  M
Ã<ÊJË3Æ ÅXÊJË3Å«ÀZ½i¾zÀ±½i½ÍÅT»7ÅXÄzÊ=¼½ZÔ
óPÀ±½jÈÊJ¼¼Ç±ÀZ½jË3Å«Äz¾)Äz½«Ç±ÀZ½`È:»=¼½j¾)ÀZ½Å«Æ«ÊJÄ)½Äz¼+Ì=ÀZÆ«½ÍÄzÊJ¼3½ ½«ÊJ¼+Åi¾)ÀZ½ ½ÍÃ<À±Á±ÅXÆÍÀZ½jÈÀ  :ÊJË3Æ«ÄzÀ±ÆÁZ»=¾zÁ±Ë¾zÇ±½½«Ë3ÆjÈÀZ½








































È3À¡¾x»{Ó_Ç,ÅXÂÊÈÀôÈ3ÀﬂW'À jÅXÊJ¼ ½ÍÊJ¼+ÅÁZÊ=Ó_Ã:»0ÆX»=Ù¾)ÀZ½±É"À,ÅÁZÊ=Ó_Ã:»7ÅXÄzÙ3¾zÀ»^ÌJÀZÁô¾zÀZ½?Æ«ÇZ½ÍË¾)ÅX»0ÅX½_ÈÜ »=Ë3ÅXÆÍÀZ½
ÓdÇ±Å«ÂÊÈÀZ½¡ßEÆX»0ÃÃ<Ê=ÆÍÅ_½«Ã	ÀZÁ±Å«ÆX»=Ëç »^ÌJÀ±Áò½ÍÅX»0ÅXÄ)ÊJ¼ÈÀÆ«Ç,ÕÇZÆ«À±¼ÁZÀ0ÉÓdÇ±Å«ÂÊGÈ3ÀôÈÀ W¿»WN7»=ÓhË3ÆX»+å.Ô WkÊJË½
»^Ì=ÊJ¼½j»=Ä)¼½«Ä:Ä)ÈÀZ¼+Å«Ä)è:Çk¾zÀ±½`½VÅT»0Å«ÄzÊJ¼½"ÈË  iÖ× írËÄ	Ã	ÀZË3Ì=ÀZ¼+Åﬁ ±Å«Æ«À'ÁZÊJ¼½ÍÄzÈÇ±Æ«Ç±ÀZ½ Á±ÊJÓ_ÓdÀiÈÀZ½`½ÍÅX»0ÅXÄ)ÊJ¼½
»0Ë ÆÍÊGÁTÂÀ±Æ5ÀZ¼  :Æ«»=¼ÁZÀ0ÉPÁ=ÜÞÀZ½VÅÍëRÛtë$ÈÄ)Æ«À»^Î+»=¼+ÅÐË¼ÀdÆ«Ç±Ã<ÊJ¼3½«ÀdÆ«ÀZ¾z»0ÅXÄ©ÌJÀ±Ó_À±¼rÅ5Ã3¾x»0Å«ÀÀ±ÅÐÈÀZ½8»=ÓdÃ¾zÄ©è:Á^»të
Å«ÄzÊJ¼3½kÁ±ÊJÓdÃÆ«Ä)½«ÀZ½iÀ±¼rÅ«Æ«ÀÐä3Ô TÀ,ÅãÔ	õÀZ½¿½VÅT»0Å«ÄzÊJ¼3½j½«ÊJ¼+Å'Ã<ÊJË3Æk¾)ÀZ½iÖ¿¾)Ã<À±½)R W Z   8É  )H>Ö>W8ÉCÚGÖ
   É
 )H8õÖÒÉ  )HÐõ 8É  )H5æELTÉ  H5óîjÉ  )H  hÉ  )H  ÐÉ  )HÐÚ6LTÉ=Ú iî >É0Ã<Ê=ËÆ¾)ÀZ½l×fÎÆÍÇZ¼Ç±ÀZ½ﬁR0× "ÖÚ<É
×"Ö >É:×KZÖÒÉ3× KZ îjÉ:×  îjÉ3× >óØÚ<É×	   5É×5× >ÉÀ,ÅjÃ	ÊJËÆ¾)À¿ÕÊJ½Í½«Ç  iÂÇZ¼»=¼ R:Ú Z	 À±Å












Q = 246× f 0.30 È:»=¼3½k¾)ÀZ½iÖ¿¾)Ã<À±½
Q = 251× f 0.46 È:»0¼½i¾zÀZ½i×ÎÆ«Ç±¼ÇZÀ±½
Q = 209× f 0.55 È:»=¼½i¾zÀÕÊ=½«½«Ç  iÂÇZ¼»=¼
WkÊJË½j»^Ì=ÊJ¼½i»=Ë½Í½«ÄÈ3Ç±ÅXÀ±Æ«ÓdÄz¼Ç'¾zÀ±½Æ«À±¾x»0Å«ÄzÊJ¼3½½«Ë3Ä)Ì0»=¼+ÅXÀ±½ ÀZ¼+ÅXÆÍÀ>¾zÀ±½¾zÀ±½ Ó_»=ÑJ¼Ä©ÅXËÈÀ±½ÈÀ¿Ó_ÊJÓdÀZ¼+Å`À±Å
¾)ÀZ½iÓ_»=ÑJ¼Ä©ÅXËÈÀ±½ ¾zÊÁ^»0¾zÀZ½Ã<ÊJË3Æk¾z»  :ÆX»=¼Á±À5Ó_Ç,ÅXÆ«Ê=Ã<ÊJ¾)Ä)ÅX»=Äz¼À)R
Mw = −0.06(±0.13) + 0.80(±0.03)×MLDG
Mw = −0.01(±0.13) + 0.83(±0.04)×MReNaSS
¾z»ÒÕÆ«Ç±íË3ÀZ¼Á±ÀÒÁZÊ=Äz¼@ÀZ½VÅ'ÆÍÀZ¾)ÄzÇZÀ5Û¾z»hÓ?»=Ñ=¼Ä)Å«ËÈÀ>ÈÀ5ÓdÊJÓ_À±¼+ÅjÃ:»=Æ)R







Á±ÊJÓ_Ã3Æ«Äz½ÍÀZ½ﬁÀZ¼+Å«Æ«À5ãGÔ â5À±ÅTÔêâ5À±ÅÈÀZ½`Ó?»=Ñ=¼Ä)Å«ËÈÀZ½  iÇ W'»+ÚÚdÀ±¼+ÅXÆ«ÀãGÔ \ÒÀ±Å,TGÔ \ÔæÒÜ »=Ë3ÅXÆÍÀ¿Ã:»0ÆÍÅ
¾)ÀZ½jÁTÂrË3Å«ÀZ½¿È3À8Á±ÊJ¼+ÅXÆ«»=Äz¼+ÅXÀ±½k»=½«½ÍÊGÁ±ÄzÇZÀ±½kÛÁTÂ»=írËÀÐ½ÍÇZÄ)½«ÓdÀ8½ÍÊJ¼+ÅkÁZÊJÓdÃÆ«Ä)½«À±½jÀZ¼+ÅXÆÍÀ_á5À±Å8áMä=ähÙ:»=Æ«½±É:À±Å
¼3À¿ÈÇ±Ã<À±¼ÈÀZ¼+ÅjÃ»=½ÈË?Ó_ÊJÓdÀZ¼+Å"½«Ä)½«ÓdÄzírËÀ0ÔGîf¼3è¼ÉÅ«ÊJË½`ÁZÀZ½Æ«ÇZ½ÍË¾)ÅX»0ÅX½"ÊJ¼+Å Ç,ÅXÇ'ÊJÙ3ÅXÀ±¼rË½Ã	ÊJËÆ`ÈÀZ½
È3Äz½ÍÅX»=¼Á±ÀZ½iÀZ¼+ÅXÆÍÀ_á TÀ,Å¿ã=äJäNrÓÉÀ,ÅkÈÀZ½jÕÆ«Ç±írËÀZ¼Á±ÀZ½'ÀZ¼+ÅXÆÍÀÒä3Ô ThÀ±Å8á T  M0Ô
óPÀZ½ÃÆÍÄz¼Á±ÄzÃ:»0ËGç>ÃÆÍÊJÙ¾)ìZÓdÀZ½P¾zÄ)ÇZ½P»0ËGç>Ä)¼rÌ=ÀZÆÍ½«ÄzÊ=¼½ÃÆ«Ç±½«ÀZ¼+Å«ÇZÀZ½lÁZÄ]ë$ÈÀ±½«½«Ë3½ØÁ±ÊJ¼Á±ÀZÆ«¼3ÀZ¼+ÅÀ±¼ÐÃ3Æ«ÀZÓdÄzÀ±Æ
¾)ÄzÀ±Ë ¾zÀ±½ÐÄ)¼+ÅXÀZÆ«»=Á±Å«ÄzÊJ¼3½8ÕÊJÆVÅXÀ±½ÒÀZ¼+Å«Æ«Àﬂ¾)ÀZ½8ÈÄ)Ï<ÇZÆÍÀZ¼+ÅX½hÃ»=ÆX»=Ódì±Å«Æ«À±½ZÔõÀZËGç írËÄ`Á±ÊJ¼+ÅXÆ J¾zÀ±¼rÅÒ¾x»@ÕÊJÆ«ÓdÀ





¾z»ÒÈÄ)½ÍÅT»0¼ÁZÀ>ÓdÄz¼Ä)Ó?»0¾zÀjÈÀá T!NrÓ Ã<À±Ë3Åﬁ ±Å«Æ«ÀÅ«Æ«ÊJÃﬂÕE»=Ä)Ù¾zÀ'Ã<Ê=ËÆ Æ«À±½«Ã	ÀZÁ,ÅXÀZÆi¾éÜ Â+ÎÃ<Ê0ÅXÂì±½«À>ÈÀ>ÁTÂ:»0Ó_Ã
¾)ÊJÄz¼+ÅX»=Äz¼ Ã<ÊJË3Æ¾zÀZ½Ã3¾zË½ÑJÆÍÊJ½½«Ç±Äz½ÍÓ_À±½ß
Mw > 4.5
å.Ôó»ò¾zÄ)Ó_Ä©ÅXÀdÄz¼3ÕÇ±Æ«ÄzÀ±ËÆ«ÀﬂÛ{äGÔ T  MÀ±Ó_Ã  ZÁTÂ3À
À±¾z¾)À,ëR»0Ë½«½ÍÄ<¾éÜ Ç,ÅXËÈÀ'ÈÀZ½Ã¾zË½ÑJÆ«ÊJ½`½«Ç±Äz½«ÓdÀZ½`ÈÊJ¼+Åj¾z»8ÕÆ«Ç±írËÀZ¼Á±À>ÁZÊJÄ)¼ﬂ½«À¿ÆX»=ÃÃ3Æ«ÊÁTÂÀÈÀÁ±À±ÅÍÅXÀ¾)ÄzÓdÄ)ÅXÀ
ß
Mw = 4.5 ⇒ fc = 1.6 å,Ôîf¼3è:¼6ÉG¾z»8¾)ÄzÓdÄ)ÅXÀ Ûdá T  M'ÀZ½ÍÅÄzÓdÃ<Ê=½«ÇZÀiÃ	ÊJË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